Summary. Haptoglobin phenotypes have been determined in 30 chronic lymphatic leukaemia patients and concentrations determined in 21 of these. The number of Hpl phenotypes is slightly raised but not significantly so compared with a control population and is the same as that in first-degree relatives. Haptoglobin concentrations show higher concentrations in Hpl than Hp2, as has previously been reported. It is concluded that haptoglobin genes contribute very little to any genetic influence on lymphatic leukaemia.
The possibility that the serum haptoglobin polymorphism, expressed in the three common phenotypes Hpl, Hp2-1, and Hp2 (Smithies and Walker, 1956) , is related to disease susceptibility has been the subject of a number of investigations (Giblett, 1969; Sutton, 1970 Galatius-Jensen (1962) showed an increased proportion of Hpl phenotypes over that in the normal Danish population but not significantly so, and there was no significant phenotype disequilibrium.
Since these early studies, several others have reported conflicting results. Peacock (1966) 349 in a study of many different types of cancers, from which she concluded that the overall haptoglobin distribution in cancer patients is substantially similar to that in normal populations but that the reticuloses as a whole tend to have a higher Hpl gene frequency. Veale and Gunz (1967) showed a decreased incidence of the Hpl phenotype in 42 cases with frank chronic lymphatic leukaemia significantly different from that in a normal sample and deviating significantly from the number expected under Hardy-Weinberg equilibrium.
Some of these reports are complicated by the heterogeneous nature of the leukaemia groups studied. Moreover, comparison is not straightforward since the patients were drawn from different populations who may vary in their gene frequencies as well as their environments. In view of the inconsistency in the findings, an examination of haptoglobin phenotypes in chronic lymphatic leukaemia was made as part of a larger study of genetic and immunological factors in leukaemia.
Materials and methods
Blood specimens were obtained and the haptoglobin type identified in 30 patients, diagnosed as having chronic lymphatic leukaemia, resident in the north east of England. After separation serum was stored at -20°C until haptoglobin typing and quantitation estimations were carried out.
Haptoglobin phenotypes were determined using horizontal starch gel electrophoresis, following the technique of Smithies using 11% hydrolysed starch (Connaught) with a discontinuous buffer system (Poulik, 1957) .
Upon completion of electrophoresis, the gel was sliced. (Roberts, 1953; Kopec, 1970) , amongst the north-eastern populations, an expected frequency of haptoglobin types was calculated weighted to match the local distribution of the patients. Specimens were also obtained from first-degree relatives of the patients, mainly sibs, in order to provide a second comparable estimate of normal frequencies and to allow intrafamilial comparisons to be made.
Results
The phenotypes found in the 30 chronic lymphatic leukaemia patients are set out in Table I Table III . There is no general tendency for the numbers of phenotype Hpl to be increased over those expected from the gene frequencies in the sample. There is a general but slight tendency for the Hpl phenotype frequency to be elevated over that in the corresponding normal population in all studies except that of Veale and Gunz (1967) , and in the studies of Peacock (1966) and Latner and Zaki (1960) this elevation is significant giving rise to a slightly increased Hpl allele frequency. With this slight tendency the present findings are in agreement, but the same tendency is also shown in normal firstdegree relatives of the propositi, so it appears that either it is a chance effect or it is characteristic of the families in which cases occur rather than of the patients themselves.
Differentiating types, Latner and Zaki (1960) distinguish chronic lymphatic leukaemia as particularly demonstrating the tendency to increased Hpl phenotype, Veale and Gunz (1967) (1967) and Latner and Zaki (1960) . Galatius-Jensen (1962) drew attention to the possibility that ahaptoglobinaemia may be mistaken for the Hpl phenotype. The lack of exactly comparable gene frequency data for the normal local populations from which the patients were drawn is another possible source of error. But the vagaries due to small sample numbers are notorious, and the small number of cases in each study may well be the explanation.
The gradient in mean haptoglobin concentration is not unexpected. All reports in normal subjects (Allison, 1958; Nyman, 1958; Murai, 1960; Smith and Owen, 1961; Bayani-Sioson et al, 1962) show Hp2 to have lower activity than the other phenotypes (the mean level in Hpl is higher than that in the heterozygote in almost all studies); Nyman (1958) showed a gradient as clear as in the present study. There are no significant differences between our activities and his in phenotypes Hpl and Hp2-1, but that in our Hp2 phenotype is appreciably lower. The cause of this variation between phenotypes in Miller (1964) , Steinberg (1960) , and Damsehek and Gunz (1964) in family studies.
